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Effect of super absorbent polymer, manure and potassium on some physiological and morphological characteristics of
pumpkin (Cucurbita pepo) on drought steress
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Effect of super absorbent polymer, manure and potassium on the physiological and morphological characteristics of pumpkin
(Cucurbita pepo) in drought conditions, split-plot experimental design with three replications in a randomized complete block
design, at the Research Station of Sistan Dam located in the city of Zabol implemented. Treatments consisted of three irrigation
regimes, to 5, 8 and 11 days of treatment, no use of manure as a source of potassium and super absorbent polymer (control) at a
rate of 40 t ha farmyard manure, potassium (k2so04) to the extent 100 kg per hectare to 300 kg per hectare and super absorbent
polymer as a minor, was considered. The results showed a very significant effect of treatments on RWC, chlorophyll a, b, chlo-
rophyll, number of branches, the carotenoids, root biomass and root dry weight, respectively. Super Absorbent Polymer greatest
impact on the number of branches, chlorophyll a, b and total chlorophyll a.Was obtained. The results of this study, none of the

e

treatments had no significant effect on the amount of chlorophyll fluorescence.

Keywords: Pumpkin (Cucurbita pepo), super absorbent, chlorophyll, drought stress, relative humidity leaf

N
—

A sl Aol s b 1 .(Kabiri, 2002) o,.5 oo ploeil alisee
A oolatul ‘59),9.4 ;.J)a =Tt 48,0 sl w)| G ogd
A Syecly wiile (Gog3dl slge 3,05 L cnlply T Jony
ul}: ° o).s.{': 9 we.\.o.f “50‘6 LgLa%f )l oolaiwl 9 s_ai u.).)l.>
.(Montazer, 2008) sls i3l 1, (65,0liS O (559 0500 wuyo
S 5 Jols o obj polie w0l il s sl perdy
5 35 S5l ol (ghes 355 5l 5 00,5 i |y kel ST L
Prinazpoor,) .ases 1,8 oLS Lusl )0 bbase Siz Ll b o
oz 4 ol O3l g 5l eslazul .(habibi and rooshan, 2008
u.A? L )al_'é \)5} 059 JJ‘).) feo Sgd=> \)‘5,4 U"‘ .)9...: u] 05»’.45
o).«o-b uT ‘;ol) O L‘:’J [°5 éﬁ‘}o)b -\...a|9_v = aS alwd UT
Jodas g 00)ly slo is 35l g eols 13 oLE Lol o ], e
((Allah Dadi , 2002 ailes 6,55l> (ol sgu> b o Slas
095° 00 S JolS 9 1o L9, pelails 8oyl 5l (coten SR mily
WS oo iyl ol o5 5 Jols sl s rels jo  alS i
J9des 029 (k9 (sommlly (51095 B pan 4y Ceal oY (plpl
oS ale lgie 4 JT slassS 5l esll (Molodi, 2005 55,5
0SB (Sdem 5 ploond (S slo (S dgae
sl (Sas s oad gels sle Sl 5l S wiles oo g
Sl 6l )b il cel S 4 (als 355 (0 57 @il

doddo
S r Gilegls mlio o vt )l plals 5l (S
Yoeoo )'IJCM,I Lgﬁxélfpp‘ddsdf oS a8l dxwgl L;Ub)yi;f
abd jsk g wdF (o0 Sl gn 50 e Ol I S Lo
sllle o (Wagner, 2000) oib oo ¥ G 0l o] boge
Ll o ol caaS g oad olpl LS 58 oy ol ol 3
(O sl ol cpl sl wls ail po aswy Sl o e
Lodss )5 9 A 9 B sl eeling 5 Jsrwgind oz lades
S0l olme (g liwg o558 arlae gz a5 WLk (oo
o5 (Thallon,2000) 0ss oo oolaiwl g)ls &ygay 008 g
olS wl, ol i o dF cal Jele (g e (S
30 Cadgasme ol b S da g S gblie jo o)
Al GmelS g ke oo lads 1) YL o Slee @ oliws
ol 05008 b ) ! slgcond oowes ((Liu, Zhana and Liu, 2005
Slp ol oS sgamme Jule i Of 9508 g Wl axlge
dous 9 S Lﬁ.‘&l.uo Bl 0)43 L )Jyla 6LQQ)S.L<>.C UO)BT Cawds
Ol9 (oo iy (338 5l eolial 5 S5 Of e o poe
9 Laos> J.A‘ 5o u“‘ D9t ébL.a )JL».»J 9 o«.\.aSIJJ le@ ‘;w)b )l
Sloludl Sas bl jo alal, cpl 500,85 colitwl Ol 053




3 iz dae g Jiie flegidy ISl olSlus 4 g (sl diges
(Tabatabai, 2009) ol 31,8 #FY/D 4 77+ sz Jsb

Ve s WIVX(ADVEIA w(A L IVINY =S Jdg IS cldale

Ve WIVR(A, )+ IVY S )AAY - Ldy IS clalia

Ve s WIVR(A YIAY ~A, )VVI - L IS clalib

clale=Y+ + (., A)-Y/YVY(@mgchl.a)-\ + ¥ (mgchl.b)/YYV
SS9,

o 6 055 5 03l b 55 sy IS il gl f3en
o3luil gl .cd )3 slxil (Hansatech Ltd., UK) PEA i, 518
sl olS ool ol leS 2 sz 51 S (oo Cash; 5
@ S aiges o] el Gty S o3l )59 B ol (59 5 anes
L amls ax o Ve Lo ,a) GUl o)l ax iy o celn F oo
Wgod s Sy Lt Il w0 b e85 15 haie O 31 jo
ELtl (3 9 b (g bazme (Blo XL o5 Sl |,

fy-

loo o el YT o b diges Colyd 5o ol cudls ol diges
Cawds o] s 39 9 o Sis gl o 0,5 il as 0 Ve
(Schonfeld, Johnson, Carver and Morhinweg, 1988) | |San
1005 e ) by

5 039 FW o] jo 48) RWC%=FW-DW/TW-DW - -x

SAS (s kel sla,l58l o 5 5l eslitul b b sols o g 4350
s 53 Sls aals aiz ge3T 5l oolaiwl b b (1SSl dunlie
SR e 5l elages sy Sln g 285 Sjgo oy B Jlio
A eolawl Excel

Sl ¥ oojleds Jguz jo iz Glao il )y 450 gl
sl les b cov Sy s Casb, ol ol oad ool
SN s doyd )l ;0 555 5 (55l 590 iiSen s 5 5355
S o Cugby Aoy gl g U gLl Heo Ll
(S s Sl S ced Cugb ) laime el Lol
= S u’:"‘S“o) 6‘93..7{.9 L ‘_,’JYL: 9 Sl M L;l)lo
D3 g sl 5 ol 055 (VY olSan 5 559 il
355 lard 4y Comd S (oo Cusbo) Glien jo 1y 53U G it
e VS 4 dz gl (Y Jga) wisle las vali g pewly
2l 4 Cead 3z e ey o kel s dns 52 0 s
gols Hlas Ty gyt Sy cmd Cugb ) a0 (5055 slolens
P i S o Casby do)d (pald 365 jle (] 51
ooy 0I5 s lis iolesl s aisls plas  Sas bl
5 S 50 osrse f 6K Gliee GB35
2 olS (Gl 5 Sy o Cusby woys Gl G s o
655 el 5 (ool 9557 @ s e 4 g w8 (St Ll
Cwgy ‘535\5 °l-.‘5 5)4. e W}Io) RSN u..;l)sl 90 (S
Ismaili) ;),en 5 0jt0 helowl mls b as .cuils gaels
Syl cillae K,I5 jo (Monazah, Omidi, and Bostani, 2011
Ol o 1y 3z 355 b S O g (Sl Gl
Yang,) ols Cos Ol s e 50 b yeds ool Cute a5 @

A

o oLS (sl s BB O Jlade iolidl i op g S 0
Covarrubias, Ayala, Reyes, Hernandez and Garciarru-) sg.0
5 Rl Cangy (5595 LS gyl 55,1 4 ax g5 L (bio, 1995
o ke & Geios ol nl S Bblie 15T 50 Ol 05
Sl (Shy P r 20355 5 el (23 g pe b IS
GRS A Caeglie 5 SIS Camgy (5995 Sl 8 9 Susls8 )90
oS ol Sus
gy 9 Olgo
oaSzily Sladod acjie 10 A ole (39,9,8 i ()
Oilesl g Ol Jlgz j0 &Bly ol olKails (5 )0las
olas b5 sleSsk 2,k B o enl 0 5 sl &5 &g
S il bl adlais slos g ol w12l 1SSY L
ool 5 Stz 5,5 slaplianli bip )l Stz o 81 o
Dgdoe ol Jaixe Sbloy bl <j> of el ganail
Lol 03] (V) Jgaz ,0 SB sloowd 5 (Sojmd 4528 mls
B s 0ad 05 gla 0 S Ojpe 4 adllas ol tulojl 25k
ol elo o g LS5 Y L ol LS gl Ssk 2 )b
A sslel (V ale) 55, 0 olal O s ol )bl o 4
O ygar 45 S (Wl (25 59, V) kel (F (edbe (25) 55,
oolaiul pac ) wals : folss o3 slo @D ol >l 5 Lal 90
4 (k30,) ely (3l yysm yorly 5 (pleands 5 J1 055
Voo Oliee & Q3 s pecdy GBS 53 )5 STV Glie
e S o (T Gl (el 055 S o 0, 55LS
5 5558 o o ailiie Bye ulal 2 5l g0 oAb 48,5
bl S o Bras Gl rizren (285 13 A de oy
Sllae bl oS Bras i g oS ady &S Wb dogs
B sl oogy 3 Shos 2 S50 Olime (e DU g ain
@ S AT o o pladss deseS 5 il pge ol
Ohgy a4 Sl il o b ol S 50 ey o s cle
olS ad (S p g0 Aloye 5l gy 15 Jlesl g sl 4ty 55>
e ady, SS9 5 ()59 @S o3l jelate 4085 50
6 ) 5ol (S Tl e 55 olal slaless bl e
Pl 25 ol Jluzms (59515 5l oslitul L 5 (5)l0 2 diged ]
5 b aigad RIS L e aty ) SES ()35 (655 oIl g S
i .))sA:‘OJ.ZA el YF G a0 oL, Kilos azp0 Ve
o3lail cg> .(Quan, Feng, Zhang and Hai, 2003) .a8,5 I3
2 S sl wged ;0 0355 9 b g a 35S e 605
FrogbgiSenl olfiws Sl ooliiul b g o il (b9, lie
yebae ol gl (Dere, Gunes, and Sivci, 1998) o acwle
S5 2 5l e (Bl 10 (o5 S 4 JS& (sl ol sla aiges
ets (25 LG Al o 10 )5 pa (s g Al dnwg DS
otslejl ar s s 4y il zeo Jlom 5o o aigad 31 J1)8 5l o
O3l S (S S Solaie) b diged 51 SG s nial Janie
Lok ools JIEOA eiwl o) Lo Ve j0 g S, (ghued
SIS Jlxdu 0 el Y o a0 1 2éb 0,5 & 5l e
G 4 g ke olfiiws dlwg dw g ool lax ] Zshw b
Ol Ceond) (229) 50 5l g ok il 90 Br e L adBo 0

,_\




- ,

Shangguan,) ;|,\Ken § KL mls b aS (¥ Jgaz) sl
youds 9 (6955 oo o)ls ciyllas (and Dyckmans, 2000
sl ba Jb kS Gl 2 65l (e sl ST O3 pge
o s )l cme b JlS e 2 sl pge
Shikh moradi,) o, 5 g0l Fls gl b aS (Y Jsox)
e les opo o)l & plie (Arji, Esmaili and Abdosi, 2008
ba do)lS Oliee Gaytdar 3lr g soch 25 b S
ey 9 ool 355 o jlos Sl Cod (1l e 5 maog Ll
oanlie wald & Cund S Judo)lS e (n i S @
(Y Jgaz) o
Jolse o nten 5| 5 7iogtd sl GIaSs, 5 by S
peiine ok & T aies LS regs codil o g
JB9AS e it IS S0 pwgid Glie 5 e
Ol e 9 28k (o0 S 5 (LS oams plas Sy o
210 Sy Fiwgtd planl g O Dz Gline b (eplitas LS|
2lr 03 @3 g ek dihe 008 5l LS g nl @mls
e Gl b adly o o] St 315 5055 (slojlass il
s g ile (g0 Sl o § (IR (S e ) ) 23 5
ledslone ol g ol oaiiS i oole S lgie 4 D3l 9w 45|
oS ity Sl &5l 555t ) 5ol 3 05 n Jac
@lises Folaw 10 K, Llidl el Ol sgg g iy Coe
o) g el .(Mosaviniya and Atapoor, 2005) Cuwl ais
(Alami, Tehrani Far, Davari Negad and Slah Varzi, 2010)
Sb A5 Lulyd )3 D3l psw Bras o5 Woges g
(Lolium temulentum) wzz> ;> Ju85,15 slyzxe ioli8l o
Poor Mousavi, Galavi, Daneshian,) :)|,Se2 ¢ (ggug0,9s .0l
Oty ol 055 ),_,L, o3 3.5 (Ghanbari and Bsyrany, 2007
O 5 (2ld oS IS g Sy po @ Lds)ls e
L (Fanaei, Galavi, Kafi, Ghanbari and Shirani Rad, 2010)
056555 yiomn Sl (S5 5 o 5 ey 355 e
30,8 GBS s Jo, 5 S aisS 90 0 (g S sle
5 Ade39,l5 Oliee el 9 )5 2l L aazdls by Geiores
ol Al o 3 ke i 5 S Sl S s lS 5 b
3,0, L (Tohidi et al., 2009) |,5en 5 gz .0l Jool>
OIS LS S kdo)lS sl b8l 3l s serdy
Gl g Hlglal Heo wls las il jlg 5ozl ais S
56955 o)l 5 Sudls W39 (lie 2 e y0 0w o
2 ey ) s 10) 6l e Sl Sl Q3 o jeddy
slajles g s)ll g0 GriSen p Lol wls (las a3e5)l5 ol 5ee
(Y J3a2) Clas gyl cian db Bl g jecly 5 5055
i i Bad g golel j0 Gl b o IS ol
loasgis 5 Wl (oo wad (Sid ab jatie 5 SdL alS
595 0 599) 2ol S o (e S csly g S 5
it (F5a2) 00,8 Japad 5 wdle glo (15 5 (k]
Jol D3 pge jedly 5 (old 355 0 L aSes 5 (e
4,5 (Munne-Bosch and Alegre, 2000 )|,Ken o g0 .o
Jed9, S ki Lo 3,5 wo 57l s lej, b5 (59, aslllas

........ oy ool sB3gS 8,18 15T

.(Chen, and Sanico, 2011
590 A2 o plad b ooy uilly 4y I Lol il
L ol 5355 sllodd 5 )kl 30 (1Ses 5 )]
o b 23 6355 (slajles 1 Ll gl (e 053
olid b ools wigy (Y Jouz) odils o8 asls sl (gl
Al Al o8 as i slaw ) s ol (lElL aS wies e
o los o 5o 0 oaalie 59,V (s5kol 558 50 ()] yieS
£ a3Ls olaas 1) 8B i 3l g 0l 535S
obS lp poitws JB Of (eal 0 DO pow g Bl
G, £,8 4l ol ams jo g il | )...,lS Ot
Jahan, Gha-) ;|\ Ken 5 o> Guiow @l b as .cdl )38l
s S5s s, ,o (lae noie, Khamoshi and Amiri, 2012
Sl )...ab <o (Ocimum basilicum L) ol ; (S559l55 15,5
2l Slsan 5 kol gl 90 5 Seogrpasl clugh ) il y5us
Moghaddam, and Thamy Zarandi, Rezvan ) .||,Ses g olgs
5 695 (siiwg®) sals slassS glysl 5,15 5 (Jahan2010
30,8 GBS ol W o 28 Wl Il (S
Solel 50 GRiSan 5 055 (sl ylars 4 0 ) 5l (S b
SS9 5 039 2 1) 6 (e sl BT 605 sla e
Iy Gl some S 5 Lol alidee slojso Lol ansiils asy
b (Sle dmlie (pizmen i plis sald Jles @ S
& laless w3 6yt il G3la g pely Sl s
Sl ady) SES (39 9 5 0j9 2 Seld e 4 Sl 4,
Ol 6355 (slaslond 5 )kl ygo (iiSan (VS 5 Y IS2)
Ay F 039 e 23 pgw yerly 65kl H90 A e p3 0l
Slexd & bgye ol (S g ol (lis bajles lo 4y e |,
OR5) 59, V) ikl 90 50 DAl pse yerly jles g el
2 (e G55) 555 A solel 590 50 sl 355 e L (s
roek (655 oaimd las Gl g a3 )S 18 Ailie 09,5 SG 3 90
(VJS2) Cubls Jagad (A5 )3 (ol 395 4y Cornd D3> g
azgi bog (VYA golye ol bl b plis o] Sy s
GRIP e g oo Ll g ol el Gletagh o
S Kgh opy g (K axgS wile SlS o ady; 5 0
ol oole 0 )5 L pls >oS oRiils o VAAL Jl o
Ganji) ols ;las (uoldl (5,8 468 oL aty, 55 « S 0
g poudy i Aly ) iS5 9,90 ,0 Lol .(khoram del, 2003
b jlos ol & s (5550 Sy G55 gelans 4 50 O3>
Hsndkht and Mastori, (g § Coaiws (VJSE) ol o)Las
5 5 Oj9 oRIPl el Dl e ek winsls (L (2006
Dl dxe gyl a5l gl pl Lol [Ls ai ) S
Pz g i Szl sl yarly sy (oo S5 a4 IS sk
@ el g SB pleilo 35 5 SB Cusb, (b
bl s asly oo sy bad (b o olS 5l 950 polie aBse
Polat, Karaca,) xs,g! o2l,8 oLS 159 Siali8l sl p |, (ol as
6955 s les 5l plaSxe (Demirand, and Nacionus, 2004
26 e 586 ) ok izmen 5 O3> g peuls g
SIS €055 gy (5395 oS S Sy IS il gl lzen

Y




10-

11-

12-

13-

14-

15-

16-

ry

Shirani Rad, A. H.( 2010). Effect of drought stress and
different potassium levels and chlorophyll concentra-
tion in Asmvlyt Hindi Brassica sp. Science and Tech-
nology of Agriculture and Natural Resources, Journal
of Soil and Water Sciences. Vol, 15, No, 57. pp:141-
157.

Ganji khoram del, N. (2003). Effects of super absorbent
on soil physical properties. Second specialty - Educa-
tion - agricultural and industrial use of hydro gels ab-
sorbent.

Gholipoori, A., Javanshir, A., Rahim Zadeh Khoie, F.,
Mohammadi, A., and Biat, H. (2007). The effect of
different nitrogen level and pruning of head on yield
and yield component of medicinal Pumpkin (Cucurbita
pepo L.). Journal of Agricultural Scienes Natural Re-
sources, Vol, 13, No, 2. pp: 32-41.

Hsndkht, M. And Mastori, F. (2006). Effects of hy-
drophilic polymer and dark Mulches on some char-
acteristics of field cucumber (Cucumis sativus L.cv.
Superdaminus) in autumn planting. /ranian Journal of
Agricultural Sciences, Vol, 37, No, 3. pp: 551-546.
Ismaili Monazah, A., Omidi, H. and Bostani, A. A.
(2011). Effect of drought stress on yield, proline, pho-
tosynthetic pigments, leaf relative water several geno-
types. Journal of Water in Agriculture, Vol, 26, No, 2.
pp:188-196.

Kabiri, K. (2002). Hydrvzhlhay super absorbent acryl-
ic. Second Period professional academic industrial
and agricultural applications Hydrvzhlhay Super Ab-
sorbent, 28 Bahman 1381.

Kochki, A. And Srmdnya, Gh. M. (1999). Crop Physi-
ology (translated). Mashhad University of jihad publi-
cations. 467p.

Liu H.P. Yu. B.J. Zhana W.H. and Liu Y.L. (2005). Ef-
fect of osmotic stress on the activity of Ht ATPase and
levels of covalently and noncovalenty conjugated poly-
amines in plasma memberane preparation from wheat
seedling roots. Journal of Plant Science, Vol, 168. pp:
1599-1607.

Molodi, Sh. (2005). Water and fertilizer optimization,
Journal of Engineering, Information and Culture, Vol,
2, No, 2. pp: 47-48.

Montazer, A. (2008). Study the effect of Stockosorb
super absorbent polymer on the flow advance time and
infiltration parameters in furrow irrigation. Journal of
Soil and Water (Agricultural Science and Technology).
Vol, 22. pp:341-356.

2l gals Sis b o

35 Ole Ol (o0 oS (pl 0 osel Cvr @ a5 L

St i e ol @ 4y Brae o e a8 sz e

yan b Ll 3,35 o gite 3l olS (Sossln b Sloogas

Ry yoeky ol SI (Mol olge 5 (salo 095 ogasy g8

S5s3G5 b 5 e (5 gl Yl 9) il

5 2 355) 355 €55 59 o p5 o RIS |y (Si a5

S e e P T N ()

5 Sl Gl (Shy (KA (5 Oad 5 bl il

LBl 3 gy yarky (I Cangy (5995 oLS (Su3sls 590

Spanlye plo plp ;0 O3l nge jedly Gn aazg L

Sy e (RIBl g 6559laST dnwgi 53 O3l pgw ey

ol dte Jly S dad g Sis bl o el lS

0 drey S0 ek Al iz gk 4 a2 b rioes

10 0,See SLI L o ,Slee il sl Ol ogueS Lasl i )0 095

20,5 ooliwl Cugby Ll yeuds ol 51elS
solaiwl g0 &abco

1-  Alami, M., Tehrani Far A., Davari Negad, Gh. And Slah
Varzi, Y. (2010). Study the effects super absorbent, pa-
clobutrazol and irrigation on quality and growth of rye-
grass (Lolium perenne cv. Barbal) in Mashhad weather
conditions. Journal of Horticultural Science, Vol, 25,
No, 3. pp:288-295.

2-  Allah Dadi, A. (2002). Examine the effect of using
super absorbent hydrogel reducing stress in plants.
Second, specialized training and industrial Karbrdk-
shavrzy super absorbent hydrogel. Research of Iran’s
petrochemical polymers.

3-  Arji, A. (2003). Effect of drought stress on physiologi-
cal characteristics, morphological and biochemical
number of olive varieties. PhD thesis, Department of
Agriculture. Faculty of Agriculture. Tarbiat Modarres
University, Tehran.

4- Bernath.J1993) .). Wild and cultivated medicinal
plants. Mezo pubi. Budapest.

5-  Covarrubias, A. A., Ayala. J.W, Reyes. J.L, Hernandez.
M, and Garciarrubio A. (1995). Cell wall proteins in-
duced by water deficit in bean (Phaseoulus vulgaris L.)
seedling. Journal of Plant Physiology, Vol, 107, No, 4.
pp:1119-1128.

6- Dere, S., Gunes, T., and Sivci, R. (1998). Spectropho-
tometric determination of chlorophyll-a,b and total
cartenoid contents of some Algae Species using dif-
ferent solvents. Turck. Journal Botany. Vol, 22. PP:
13-18.

7- Fanaei, H. R., Galavi, M., Kafi, M., Ghanbari, A.. And

e
,_\



26-

27-

28-

29-

30-

31-

32-

Evaluation of some chemical combinations and physi-
cal traits of water melon, pumpkin, cantaloupe and
melon seeds and determination of their chemical char-
actrictics of oil. Journal of Food Sciences and Technil-
ogy, Vol, 20, No, 5. pp: 411-421.

Shangguan, Z., Shao, M. and Dyckmans, J.( 2000). Ef-
fects of nitrogen nutrition and water deficit on net pho-
tosynthetic rate and chlorophyll fluorescen in winter
whet. Journal of Plant Physiology, Vol, 156. pp: 45-51.
Shikhmoradi, F., Arji, A., Solimani, A. and Abdosi, V.(
2008). Effect of superabsorbent material A-200 to re-
duce the effect of irrigation and irrigation and sports
turf cold characteristics. Education, agricultural and
industrial applications and especial third hydro super-
absorbent gels. Vol. 1. PP: 23-29.

Tabatabai, S. J. , 2009. Principles of plant nutrition.
First Edition. Publications author of Tabriz.286p.
Thamy Zarandi, S. M., Rezvan Moghaddam, P. Jahan,
M. (2010). Comparison of organic and chemical fertil-
izers on yield and essential oil percentage of basil herb.
Journal of Agricultural Ecology. Vol, 2, No, 12. pp:63-
74.

Tohidi, M., Shirani- Rad, A.H., Nour- Mohamadi, G.,
Habibi, D., Modarres- Sanavy, S.A.M., Mashhhadi-
Akbar- boojar, M. and Dolatabadian, A. (2009). Re-
sponse of six oilseed rape genotypes to water stress and
hydrogel application. Pesquisa Agropecuaria Tropical,
Vol, 39, No, 3. pp: 243-250.

Yang, G., Chen, X., and Sanico, J. (2011). Comparative
genomics of two eco-logically differential populations
of Hibiscus tiliaceus under salt stress. Journal Func.
Plant Biochemical. Vol, 3. pp:199-208.

Younis, Y.M.H. Chirmay S., and AL-Shihra S.S.
(2000). African Cucurbita pepo L. prpertis of seed and
Variability in fatty acid composition of sed oil. Journal
of Phytochemistry, Vol,54. pp: 71-75.

17-

18-

19-

20-

21-

22-

23-

24-

25-

........ oy ool ragS 8,18 3T

Mosaviniya, M. and Atapoor, A. (2005). study irriga-
tion and super absorbent polymers on some qualitative
characteristics of grass. Journal of Horticultural Sci-
ence. Vol, 25. PP: 170-177

Munne-Bosch, S. and Alegre, L. (2000). Change in ca-
rotenoids, tocopherols and diterpenes during drought
and recovery, and the biological significance of chlo-
rophyll in Rosmarinus. Journal Officinalis plant, Vol,
210. pp: 925-931.

Omid Begi, R. (2000). Production and processing of
medicinal plants, Volume III, Seal Press, Astan Quds
Razavi.379p.

Polat, E., Karaca, M., Demirand, H., and Nacionus,
A. (2004). Use of natural zeolit in agriculture. Journal
Fruit Plant. Vol, 12. pp: 183-189.

Poor Mousavi, S. M., Galavi, M., Daneshian, G., Ghan-
bari, A.. And Bsyrany, N. ( 2007). Examine the impact
of drought and manure on the moisture content, the
amount of cell membrane stability and chlorophyll con-
tent of soybean leaves. Journal of Agricultural Scienc-
es and Natural Resources, Vol, 4, No, 14. pp: 178-186.
Prinazpoor, A., habibi., D and rooshan, B. (2008).
What is super absorbent polymer? Journal of Agri-
cultural Engineering and Natural Resources. Vol, 15.
PP:112-126.

Quan Yu, J., Feng Ye, S., Fang Zhang, M. and Hai Hu,
W. (2003). Effects of root exudates and aqueous root
extracts of cucumber (Cucumis sativus) and allelo-
chemicals, on photosynthesis and antioxidant enzymes
in cucumber. Journal Biochemical Systematics and
Ecology, Vol, 31. pp:129-139.

Schonfeld, M.A., Johnson, R.C., Carver, B. and Mo-
rhinweg, D.W. (1988). Water relation in winter wheat
as drought resistance indicator. Journal of Crop Sci-
ence, Vol, 28. pp: 526-531.

Shahidi, F., Koocheki, A., and Baghaie, H. (2006).

S gms 435 3l ool gl (1) Jpxr

S el o5 o @Y eely el i JTesl
ds/m) S xSl colan
Qo0 ppm KW PUERVOW
5 pol Y Y. YA VFA Vo/f oleY \/PY Yid \lig




o (g yuS0 il iz il il yo (puKiles (V) Jgir

asLs olows

Susb)

a0

oyl
. . . o) . . .
J5 Jedels O)Jss,ls @) Jdo s aseslS . Adyy SES 03y ada S 0ds ) ) . e gl
J2o)l5 =P s sl
Y oo “IA o8y I NERY: Aoy eeeY YDA Y S5
SNV ofee® .oy AJesd” R ofeexe ooy <[ovy® /N Y kel yee
Y-t 1D ¥ BIVE ¥ dee NIy -INF ASY ¥ ol sl
DF-IAY YA vavs var' Joon™ e -0 vy vsayT 555
S Y oot Joo¥™ ey e’ N oo 5 o LlEags
-I¥) oy -1 R ¥ Sy A -IYY AIY VA e sllas
Ve \Y- YT - \Y/- - /o AIAA Yy YIAY - S yeiS nps
Blio IS (o sl 9 518 (Fxe ld (Sroyed by o 4y dk kS
Golirl599 9 3L yrgm (010055 iy 3l i Glhio (Silie dunlile (V) Jgur
U5 Juis 55 ey is il NERESE T o ,
. . . . . =8 a3l ol &bl
Godbes Lo (FadbeS ) (5dbeS o) (5 bbb Jeds k5
- a VA a V5 a Wiy a -Iha ¥irYa 15,0
7. a 14/ Aa YfiAa \WIYSb +/YAa fIf\a Se,A
foaa V4/Aha Y¥/%a AAARNY +/YAa fiyva 5850
J5 deds Sl NATY Jebo k5 25,5 Gl omibeysls o
. . . . . =b 4Ll ol 35
GedbpeS L) (FodbpaS o) (FodbeS Lo (Fedlp S L) Jebs 5
vo/d AINANY VAN d \YiY e +/YAa yivd ol
YN ¢ \V/+ b YYIY C YYD +/¥Ya £/ Ab ooy
#fiva Y-/Ya YYIY a \Yiba +/YAa o/Ya [EE o
01\ b Vo d Y¥/5b \Yiba +/YAa f/-c oo 0

5l )13 calie (gylel 09,5 10 70 mhaw 50 S5 03T b (g 09,5 10 axilse S e By lylo a5 (g Lol Zolaw

2 b
3 % 4 .2 ¢ d
‘3 70 |
) 60 -
“;‘ 50 -
’:T 40 -
o 30
3 20
10
O | 1 | | | | . | 1 | ..
5350 5300 TSR
LRES 72.75 71.72 59.95
Wby 76.66 76.28 67.63
Bl e s 85.37 79.28 77.83
B s 84.04 75.88 74.55

S g2 o Caghy 2 6095 S )losi g 5 LaT 490 (iiSed -V SIS

v Y

s
B Sl s s

| 6-';;_5




........ oy ool Glr3gS 8,18 3T

120 -
100
80
j?-,-"; 60
2 40 ERE
.3": 20 s
0 |- S
ISR SIS BISAN R
IRE 70.5 70 63 oS
el 80 79.2 70
B bl e ey 99.3 96 88
W S 90 88 82
Wiy 35 (539 3 6085 G ylowi 3 5 xkul H9d Ko - Y IS
0.1
0.09
@ 0.08
a 0.07
i}
D 0.06
;3 0.05 i
~ 0.04
3 0.03 m il
0.02 .
0.0l T s ey
O H L_;AL'I.JJS
S Jsu 8 Jsu 11 Jso
B oald 0.074 0.064 0.059
W el 0.079 0.075 0.07
W edapsaly| 0.089 0.085 0.08
L PRIRRLS 0.087 0.083 0.077

by S 0)y 5 6355 Sk 5 bl L S -3 S

 ; Il




